Least-squares resolution of ultraviolet (UV) spectrums has been tested as a method for determining the concentration of each UV-absorbing urinary component in a multicomponent solution. The tests reported here involved solutions containing 4-12 components chosen from 17 reference materials: p-aminobenzoic, anthranilic, ascorbic, ferulic, hippuric, p-hydroxybenzoic, uric, vanillic, and xanthurenic acids, and adenine, creatinine, cytosine, ergothioneine, hypoxanthine, indican, N-methylnicotinamide, and tryptophan. Spectrums of these reference and multicomponent solutions were measured from 1900 to 4000 A,rather than over the more usual range of 2200 to 4000 A; concentrations of individual components in unbuffered water solutions were in the range 0.4-100 mg./L. While the maximum number of solutes capable of being analyzed by this method cannot be given, this brief study shows that as many as 10 UV-absorbing urinary components could be determined quantitatively by least-squares resolution of the spectrum of the solution. All of the 17 species used in this study showed absorption in the region 1900-2200 A; measurements in this region contributed greatly to the accuracy with which concentrations could be calculated.
(1, 2) has been used for more thami a decade for the idemmtificatiomi and analysis of radionuchides, but it was not until suitable computer programs became available (3) (4) (5) (6) that it was possible to aimal ze complex spectrums routinely. Now it is standard practice to determine tile spectrum of a sample that may contain up to 20 gamma-ray emitters and to calculate tile amount of each such nuchide in the sample. Tt is highly probable that we will be able to make similar statements concerning TTV, and PerhaPs infrared, spectroscopy, particularly as it is applied to problems in molecular biochemistry, within the next i years.
Analysis of aqueous solutions for the Vei'V small quamitities of chemi-cals of biologic significance can be, and usually is,a very difficult and tedious problem. For this reason them'e is increasing illterest in automnation, quality control, standardization (7), and the application of digital computers to imandle, as well as to amialyze, the resulting data (8-10) . The purpose of this report is to present imiformation on one application ot digital computers to the problem of urimme analysis-to determnine the quantity of each 1JV-absorbing urinary cOmpolient in a nmulticonmpomient solution by linear-least-squares resolution of the IJV spectrum of the solution.Time spectrum-resolution studies were performed with umibufferedwater solutions of 17 components known to be imi human urine.
Methods Experimental Procedures and Data Preparation
Stock solutiomis (in water) of time following 17 chemicals were made at the concentrations (in ing./liter) given in parentheses: ascorbic (100), ferulic (100), p-hydroxybelmzoic (100), and vanillic (100) acids; the bases adenine (8), creatinine (100), cytosine (50), hypoxanthine (100), imldicaml (100), and N-inethy]nicotinamide (100) ; the amphoteric species p-aminobemmzoic acid (s), anthranilic acid (8) The spectrums of standard solutions, each of which contaimled only 1 species in water, are simown as smoothed curves in Fig. 1-5 ; spectrums of the multicompolment solutionsare shown, also as smoothed curves, jIm Fig. 5 and 6 . in allof these,timedata were treated as follows: 
± 0.5
Ainphotaric. and hypoxanthine were 11.0 ± 0.4 vs. 10.0; 1.9 ± 0.3 vs. 2.5, and 8.7 ± 0.4 vs. 10, respectively.
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Thus the worst calculated value is 38% low; the best is 10% high.
When the reference spectrum is used as a standard for the solution of 4 bases, its "concentration" is calculated to be 1.0 ± 0.0 ( Solutions 5, 6, and 7 (Table 1) were used successively in the same cell in UV spectrum measurements. Three and 4 water washes followed by 3 and 4 washes with the next solution were used to avoid crosscontamination.
Of the 17 different chemicals (lescrihed in 1his report, 10 were contained in these 3 solutions. As a check omi possible crosscontamination and on possible similarities of some of the standard spectrums, we tested the accuracy with which the correct 4 (in the case of Solution 5) could be selected from the 10. The fourth column of iiumbers in Table 1 shows that the calculated adenine concentration became 0 with this option and that the calculated concentrations of the other 3 species, creatmuine, cytosine, and hypoxanthine, remained very near the known values.
Tn addition, however, other species not in the solution were "found" by the computer. Of these, ferulic acid, tryptophan, and xanthurenic acid would be disregarded because their concentrations are very low (equal to or less than their standard deviations in the case of the first two). Vanillic acid could not be disregarded under normal circumstances.
The reason why the computer "prefers" vanillic acid, which is absent, to acleriine, which is present, is not known. 
Summary and Conclusions
The brief study summarized in this report shows that there is good reason to expect that high-accuracy TJV spectroscopy, when combined with fast digital computers, can be used to calculate the concentrations of a number of UV-absorbing species in a single solution.
The maximum number of such solutes cannot be given, but it is probably on the order of 10. 
